IN opening the discussion on pericardial effusion I am asked to draw attention to the limitations imposed-viz., that it must deal with cases in which the diagnosis is certain and established by post-mortem examination or operation. Though this restriction must be strictly observed in the spirit, cases which have recovered without operation can hardly be absolutely excluded, provided the diagnosis is not open to question. Still, speakers are requested not to take undue advantage of the licence thus accorded.
I presume that, except in purulent pericarditis, the eftusions must be of considerable size. Purulent pericardial effusions may be small, but their early diagnosis is important. Large pericardial effusions are for the most part serous, some are h3mmorrhagic, and some are purulent. Hemorrhagic effasions are rare.'
In haemopericardium, where the effusion is pure blood, the ha3morrhage is usually due to traumatic laceration of the heart or of some large vessel within the pericardium, or if consequent on disease to the bursting of an aneurysm at the root of the aorta, or to rupture of the heart itself. ' Twelve cases collected by F. Bryant, Boston Med. and Sutrg. Journ., 1905, clii, p. 521. 
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West: Pericardial Efftsion Another group of cases is recorded as met with in the course of scurvy, mostly from Russia and East German sources. No instance of this kind, as far as I know, has been reported from this country.
A few cases are recorded in association with tubercle or new growth, but here, again, I think the cause of the haemorrhage is to be sought in gross lesions of a large vessel or the heart.
Blood-stained fluid, as distinguished from pure blood, is not so rare, though still rare enough. As in the pleura, it is usually associated with tubercle or new growth.
With granular kidney pericarditis is not uncommon, but usually with little or no effusion, and often with few symptoms. Sometimes the effusion is large. It may contain a considerable amount of blood, or even be pure blood. Haemorrhagic effusion of any kind in granular kidney is rare enough for every case to be recorded, even if it has been moderate in amount, or discovered only at the autopsy.
For the purposes of this discussion it will be well to focus attention upon the two commonest forms-viz.: (1) Large serous effusion; and (2) purulent effusions, large and small.
SEROUS PERICARDIAL EFFUSION.
These cases may be placed in two groups, the inflammatory and the non-inflamrmatory or dropsical. Small amounts of serous fluid are comP monly found in the pericardial sac post-mortem, and are probably produced in the process of dying, but in general dropsy the amount may be larger and reach several ounces. Large dropsical effusions may occur in connexion with mediastinal new growth. It is only these that are likely to produce symptoms, and then mechanically owing to their size.
With these exceptions serous pericardial effusion is i-nflammatory in orig.in, and usually occurs in the course of rheumatic fever, to which disease nearly all cases of so-called primary pericarditis with serous effusion are to be referred. These rheumatic cases form the most convenient group for discussion, especially as in them the gradual development of the effusion may be watched and studied.
THE PHYSICAL SIGNS OF PERICARDIAL EFFUSION.
Onte of the earliest results of pericarditis is genteral dilatation of the heart. The cause of the dilatation is simple. The visceral layer of the pericardium is a thin membrane covering the surface, attached to and continuous with the fibrous meshwork of the myocardium, which carry the blood-vessels and lymphatics, and within the meshes of which the muscular bundles lie. The inflammation of the visceral pericardium must necessarily involve, therefore, this intermuscular meshwork, and affect the muscular tissue adjacent to it. Thus, with every pericarditis there must be more or less of myocarditis associated, and consequently of cardiac weakness, which will show itself in dilatation. The degree of myocarditis varies, and may be considerable even where the pericarditis itself seems slight, but is certain to be considerable when the pericarditis is severe.
When pericarditis sets in one of the earliest physical signs is an increase of the cardiac dullness outwards and upwards on the left side along the third left space or rib. This leads to the disappearance of the cardio-mediastinal notch described by Sibson and named after him Sibson's notch. This widening of the cardiac dullness at the left base is often given as a sign of pericardial effusion, but I do not think this is correct, for it is often seen in cases of pericarditis where no other signs of fluid occur, as well as in other forms of heart lesion where there is no pericarditis at all. It is, I believe, due to dilatation of the left auricle, which is so much thinner than the ventricle that the same amount of inflammation spreading into it from the pericardium would produce a much greater effect than upon the ventricle, and therefore lead to earlier dilatation.
Another early sign is the disappearance of the cardio-hepatic notch on the right side called Botch's notch or angle. Rotch's notch is difficult to make out satisfactorily in health, even by those who are skilful in percussion. Moreover, it is not constant, and its disappearance is not conclusive of pericardial effusion. In pericarditis it is, I believe, due to early dilatation of the right auricle, just like that of the left auricle in the former case.
Both Sibson's notch and Rotch's notch acquired their chief importance from the results of experimental injections into the pericardium. These injections were made when the body was lying flat upon the back, but the results of these infections vary, as would be anticipated, with the position of the body; this has been clearly demonstrated by Aporti and Figaroli.' Neither of these signs, then, is of much practical value as a sign of fluid and as distinguishing effusion from dilatation.
Another reason given for both these signs is that the heart sinks in Centralbl. f. inn. Med., Leipz., 1900, xxi, p. 7 MH-10a the serous fluid, so that in the recumbent position it would sink away from the sternum and ribs in these places and allow the fluid to float up into them. It is quite true that the heart when removed from the body full of blood will sink in serum, but it must be remembered that the heart is not quite free to move in the chest, but is attached at the base by the great vessels, and at the diaphragm by the vena cava. When the pericardium becomes distended with fluid the heart does fall away from the front of the chest, but least of all in the places named. The distension of the sac upwards at the base draws with it the big vessels and the heart with them. This is a partial explanation, at any rate, of the rising of the apex beat from the fifth to the fourth space, which is also given as an early sign of effusion. As the distension increases it pushes back the lungs from the front on both sides, right and left, and so the area of cardiac dullness rapidly increases in all directions.
If the dullness downwards and outwards to the left can be shown to extend distinctly beyond the place where the apex of the heart is located, this is one of the most conclusive signs of effusion, but though it is easy to fix by percussion the extent of the pericardial dullness, it is not always easy to fix the exact position of the apex either by palpation or auscultation.
If the amount of fluid be very large indeed, it may thrust the diaphragm down, and the left lobe of the liver with it, so that there may be a distinct bulging or prominence in the epigastrium in which pulsation may be felt (Auenbrugger's sign). But, on the other hand, in some cases, as in one I recorded, there may be distinct epigastric depression.' These epigastric signs, though very obvious when the effusion is very large, cannot be distinguished in smaller effusions, from somewhat similar signs seen where the right side of the heart is greatly distended.
Systolic recession of the epigastrium is sometimes very striking where the effusion is large, and so far may distinguish effusion from dilatation of the right side of the heart, where the systole is usually associated with protrusion and not with recession; but I have seen systolic recession in the epigastrium well marked with adherent pericardium, and I believe it occurs also without either pericardial adhesion or effusion in some cases of dilated right ventricle.
Distension of the pericardial sac by effusion will, of course, produce great increase in the size of the precordial dullness. When a sac becomes distended it tends to assume a globular shape, unless pre-vented in some way. There are three directions where the distension is somewhat restricted-viz., the base where the pericardium has its attachment to the mediastinum, in front where it is in contact with the walls of the thorax, and below where it lies on the central tendon of the diaphragm. The increase, therefore, will be most marked transversely, and may be sometimes described as enormous. Thus in a recent case in a voung man the dullness reached from 2 in. outside the right nipple line to 4 in. outside the left, and the transverse measurement was about ten inches.
The praecordial dullness is often described as pear-shaped, and importance is attached by some writers to the shape in the diagnosis between pericardial effusion and dilatation of the heart. Statements differ as to the direction of the stalk of the pear, some placing it upwards at the base, others downwards at the apex, others asserting that in the smaller effusions it points upwards, in the larger effusions downwards. As a matter of fact, these descriptions are more or less fanciful and are of no help in diagnosis.
Two other signs are yielded by percussion. The one is called Ba?nberger's sign. This is a small quadrilateral patch of dullness in the left interscapular space. The other is dullness over the lower lobe of the left lung posteriorly. This, however, is common enough in morbus cordis where a dilated left auricle presses upon the root of the left lung, or where a greatly dilated left ventricle compresses the lower lobe of the lung directlv. Even if these two signs were of any special value they would be of little practical use, as a patient with a large pericardial effusion is, as a rule, too ill to bear the necessary physical examination. Of the auscultation signs there is something to be said upon the subject of friction. It is often stated that the friction which has been present at first disappears as effusion forms, and returns as the effusion is absorbed. This is true in a general way, but requires qualification. It is correct of friction at the apex, but not of friction at the base or along the sternum. It is asserted that it must necessarily be so because friction can only occur when the two layers of the pericardium are in contact, and as in the recumbent position when effusion forms the heart sinks away from the front, so the two layers must be separated, while if the patient be made to sit up and bend forward, the friction which was absent in the recumbent position may become audible again. However, it is a fact that even in the recutmbent position and uwith a large effusion, friction at the base may be very loud. Whatever explanation of this may be given, the fact should be more generally recognized, for too emphatic insistence upon the absence of friction may lead to mistake in diagnosis.
I recall one case in which the diagnosis lay between a large pericardial effusion and a mediastinal new growth involving the pericardium. Decision was given against pericardial effusion because of the loud friction which was heard over a wide area of the praecordial dullness at the base and along the middle of the sternum. Paracentesis was not performed. The patient died, and nothing was found at the necropsy but serous effusion in an unthickened pericardial sac. The life, I believe, might have been,saved by paracentesis.
I may remark in passing that double aortic disease with a greatly dilated left ventricle may for a time closely resemble pericardial effusion with friction, though soon the diagnosis becomles clear.
The heart sounds are muffled, faint, or almost absent, as would be expected. Yet this is not conclusive, for as great muffling and weakness may be observed in cases of extreme dilatation.
It may be taken for granted that the intrapericardial pressure in effusion is considerable, but I do not know of any manometric observations by which the actual pressure has been measured. In a large purulent pericardial effusion which was opened I have seen the pus ejected from the incision for several inches in a forcible jet.
Fluid under such pressure ought seriously to embarrass the heart, for it would especially interfere with diastole, especially that of the auricles. Consequently we should expect the cervical veins to be distended and to pulsate and a certain amount of cyanosis to be present. The action of the ventricles should be interfered with also, so that the pulse would be small and probably irregular. That, of course, is so. Yet it is extraordinary how little the mere mechanical conditions often seem to affect the heart's action and with how little cardiac distress even a large effusion may be associated. This would suggest that when the cardiac distress is great there is some other factor to account for it. This factor is, I believe, the myocardial change associated with the pericarditis to which I have already referred.
In all descriptions of the pulse in pericarditis the pulsus paradoxus, or pulsus cum inspiratione intermittens, is mentioned. Yet in pericardial effusion pulsus parodoxus is rare, and when met with is not due to pericarditis or to effusion-i.e., to nothing within the pericardium-but to changes outside the pericardium in the mediastinum-i.e., to what is called mediastino-pericarditis or, better, mediastinitis fibrosa. The 60 pulsus paradoxus is not, in my opinion, merely an extreme form of the respiratory curve of the pulse. If it were, it ought to be frequently met with in weak hearts, and it is not. It is due to a band or adhesion so situated that as the chest expands on inspiration the aorta* is pinched and the circulation through it so far impeded that the pulse is not produced. Anyway, the true pulsus parodoxus-i.e., where the pulsebeat entirely disappears during inspiration-is a very rare phenomenon in pericarditis. Empyema pulsans is that peculiar form of empyema in which the impulse of the heart is conveyed through the empyema to the chest wall in such a way as to be seen or felt. It might be anticipated that such impulse would be frequent in pericardial effusion. But it is practically unknown. if anything be felt at all it is but a diffuse shock of an indefinite kind, but often even this is absent, except, perhaps, in the epigastrium.
In general symptoms there is nothing characteristic. The patients are sometimes dusky, and may be cyanosed, but extreme pallor is more frequent than cyanosis.
Patients prefer the semi-recumbent position on the back with the shoulders raised, the object being, as in other forms of heart disease, to throw the weight off the root of the lungs on to the tendinous portion of the diaphragm, as well as to give free play to the lungs. There is nothing in the appearance of the patient, the decubitus, the dyspncea, or general condition which can be considered characteristic of pericardial effusion-i.e., nothing which is not met with in morbus cordis or allied conditions.
In respect of the symptoms there is one general statement which may be made-viz., that the more rapid the development of the effusion, the more severe the symptoms are likely to be. In other words, a large effusion which has taken some little time to form, so that the heart and lungs have had time to adjust themselves, may be attended with much less distress than a much smaller effusion which has formed rapidly and has not given so much time for compensation. Thus a sudden haemorrhage into the pericardium may cause death in a few minutes, not from the loss of blood, but from cardiac syncope or shock. On the other hand, even with acute effusion in rheumatic fever, if the effusion has taken some days to develop, as it often does, the symptoms may be much less severe than might be expected, and in some chronic effusions, even of great size, it is the physical signs rather than the patient's distress that attract attention.
DIAGNOSIS.
It is from dilatation of the heart generally that pericardial effusion has to be distinguished, for though under ordinary circumstances no confusion is likely to arise, yet between extreme cardiac dilatation and a large pericardial effusion mistakes in diagnosis are by no means unlikely, as the records' of paracentesis pericardii show. I have on many occasions been asked to tap the pericardium in cases in which I thought, as the course showed, there was really nothing but dilatation present. To puncture the pericardium is an innocent proceeding, but to puncture a greatly dilated, and therefore thin-walled, heart is very risky, and has often proved fatal. It is not the mere puncture, provided the needle goes right through the wall, but the laceration produced by the movement of the heart upon the point of the needle.
The diagnosis rests entirely on physical signs, for, as has been stated, there is nothing in the general condition or symptoms of the patient which is characteristic, though when the patient has been under observation, so that the development of the effusion has been watched, the diagnosis is easy. The most conclusive signt is given by percussion, for though there is nothing characteristic in the. shape of the pericardial dullness, still, if the dullness can be shown to extend distinctly to the left and downwards beyond where th'e apex of the heart is located, the diagnosis is certain. With dilatation the impulse can usually be made out as far as the dullness extends at the apex, and there is often a wavy impulse to be seen and felt in the left intercostal spaces above, unless the action of the heart be extremely feeble, as it may be where the dilatation is extreme. The sounds also, though weak in both cases, may be completely absent with pericardial effusion, except perhaps at the base, while with dilatation they are generally audible to some extent, even down to the apex. The epigastrium may be prominent in both cases, but the prominence is more marked in large effusions, and while in pericardial effusion there is often systolic recession, in dilatation there is mostly systolic protrusion. Time aids largely in the diagnosis, for though when first seen the dilated heart may be so feeble that its beating is hardly to be detected, it soon recovers itself sufficiently to make the diagnosis clear. As the cases are rarely so urgent as to require immediate operation it is safe to wait awhile, and in a very short time what has been obscure may become plain. I have not myself had the misfortune to tap a dilated heart by mistake for an effusion, but I have often had difficulty in making up my mind, when the case has first come under my observation, whether I had dilatation or effusion to deal with.
A mediastinal growth involving the pericardium may sometimes give difficulty, or a mediastinal cyst. Theoretically, an intrapericardial aneurysm may also cause difficulty, but I cannot remember, out of several instances of such aneurysms under my own observation, a single one in which even the suspicion of pericardial effusion was aroused.
X-ray examination might be expected to aid in the diagnosis; it might show more marked pulsation with dilatation than with effusion. With a dilated right heart on deep inspiration a clear space is visible corresponding with Rotch's notch, the cardio-phrenic area. This is said to be absent in effusion. The difficulty of X-ray examination lies in the fact that the patients are too ill to be taken to the apparatus, and its use in the wards on patients in bed is often unsatisfactory.
The blood examinationt in serous pericarditis gives, I believe, no useful information. In the rheumatic cases the changes would be those of rheumatic fever only. But in the case of suspected tubercle the various tubercular reactions might be of some assistance. THE TREATMENT OF SEROUS PERICARDIAL EFFUTSION. I need not discuss the general treatment of pericarditis or pericardial effusion by drugs, counter-irritation, leeches, or other measures, for there is nothing new to add. I will confine myself to the consideration of paracentesis.
First, let me say that paracentesis, is rarely,necessary, for serous effusions in the course of rheumatic fever usually disappear spontaneously, and often produce no urgent symptoms. Absorption, when it once begins, is rapid, more rapid than in the pleura. The effusion is, no doubt, removed in the same way, by the lymphatic pump, worked by the respiratory movements on the one side and by the cardiac on the other. Though I have frequently tapped the pericardium, and am always glad to have the opportunity, I must confess that the necessity rarely arises. Even so large an effusion as that to which I have referred disappeared spontaneously, and recovery was complete, so that there are now no signs even of adhesion of the pericardiuim.
The method is easy and safe with care. An exploration should be made first with a small needle. The needle must be sharp, the hand placed firmly upon the chest, and the puncture made by the fingers rather than by a thrust of the hand and arm. This will avoid anything like a jump when the needle penetrates the thora.x, which might take it too far and possibly injure the heart. The only fatal result I ever saw in a case of paracentesis for serous effusion was due to the laceration of the heart by the sudden jump of the needle. The great secret of safety is to have a sharp, hollow needle, and to insert it with a gentle, firm pressure. I have never had any accident myself.
Exploratory punctures may be made in any place if the physical signs suggest it. I have tapped, for instance, at the base on the left side and even on the right. In the latter case my puncture withdrew blood only and the withdrawal of the needle was followed by the immediate formation of a blood tumour under the skin the size of a swan's egg. Nothing further, however, happened; the blood was rapidly absorbed and the physical signs which had suggested the site of puncture disappeared.
In an ordinary case, when the diagnosis is clear and there is choice of place given, the sites selected and advocated have been four:
(1) In Sibson's notch-i.e., in the third left intercostal space near the sternum-a dangerous place on account of the proximity of the left auricle.
(2) In Botch's angle, in the fifth right intercostal space, to the right of the sternum-another risky place because the right' auricle cannot be far away, even if the effusion be of large size. Sears,' in a paper published in the Boston Medical Journal, says that he has tapped many times in this position, but generally without obtaining fluid. Schaposchnikoff2 says the third or fourth space on the right side is better and safer than the fifth, but both are risky. The choice of Sibson's notch or Rotch's angle is based upon the experimental injections which I have already referred to and stated to be inconclusive.
(3) The fifth space to the left of the sternum. This spot is advocated because the puncture is made in the spot which is not covered with lung, and so the pleura is not perforated. Though this may be a good place for trephining the thorax with a view to incising the pericardium, it is not the best place for paracentesis. Nor need the risk of puncturing the pleura with the needle or with a fairly large trocar and cannula be seriously considered. In paracentesis the mere perforation of the pleura on the way to the pericardium does no harm. I have seen cases in which-where the needld inserted had perforated the pericardium, but the cannula could not be made to penetrate it-the fluid has leaked into "Boston Med. and Surg. Journ., 1906, clv, p. 611. the pleura and been absorbed rapidly or subsequently removed from the pleura by tapping, in each case with rapid recovery of the pericardium.
(4) The safest place is the fifth or sixth intercostal space outside the left nipple line but well within the area of dullness, for here, owing to the displacement of the heart upwards and the distension of the pericardium outwards, is the widest space between the heart and seat of puncture. This is the place I advocate and choose.
All the fluid that can be obtained should be removed. Often it does not re-accumulate, but, if it should, a second and third paracentesis may be performed, or as many as necessary. Cases are recorded in which the paracentesis has been performed many times.
Besides the acute effusions which are generally the result of rheumatic .fever, there is a group of chronic effusions the origin of which is not so clear; some are associated with new growth in the mediastinum, or near it; others, perhaps, with tubercle, though this is rare. Some are without obvious cause: of this the case I have already referred to was an instance; in this there was a large area of pericardial and mediastinal dullness, which was thought to be due to a new growth, because of the loudness of the pericardial friction, and it was on that account not tapped, unfortunately, as it happened, because the necropsy showed nothing but pericardial effusion. One of the most remarkable cases of the kind I recorded some years ago,' in which paracentesis was frequently performed for what was thought to be probably a mediastinal cyst. The patient lived four and a half years after the first paracentesis and was tapped many times. On his death no mediastinal cyst was found, but only an enormously distended and thickened pericardium.
PURULENT PERICARDITIS.
In purulent pericarditis the effusions are, as a rule, much smaller. When large they yield the same general signs as serous effusions do, and the purulent nature of the effusion, even if suspected, can only be proved by puncture. The smaller effusions are much more difficult to diagnose, as the pus is often in pockets or pouches, while the rest of the pericardium is adherent. Thus very irregular areas of cardiac dullness are sometimes presented.
In manifest_pytvmia the diagnosis of purulent pericarditis may be made on geneiral principles, the heart showing something wrong, which is not due to valvular disease. Leucocytosis would only suggest pus somewhere I Med.-Chir. Trans.; 1883, lxvi, p. 248. in the body but not necessarily in the pericardium, and pericardial effusion in the course of pyaemia is not necessarily purulent any more than pleuritic effusion is. In most cases of pyaemia purulent pericarditis is not diagnosed, either because the symptoms are masked or because there are no definite cardiac symptoms at all. In others the diagnosis may be made of left-sided empyema, and on opening the side, after finding or not finding pus in the pleura, the pericardial sac may be felt bulging, and incision through the pleural opening shows that it contains pus.
One very interesting and important group of cases is that in which thejpurulentpericarditis accompanies orfollows pneumonia. It frequently causes no suggestive symptoms and may be altogether latent. During the acute stage the pericarditis may be very acute and the pericardium be found post-mortem covered with flaky yellow pus, but there is little. fluid as a rule and that for the most part sero-purulent.
It is after the pnteumonia is well over that the most remarkable cases occur. I have more than once, during what appeared to be a normal and satisfactory convalescence, had the patient suddenly die without apparent reason, and post mortem the pericardium has been found full of pus, often with a double empyema. As the physical signs must have been obvious enough, the diagnosis could hardly have been missed if careful examination had been made, so that I now make it an invariable rule, whether there seem reason or not, to examine a convalescent from pneumonia every tw,o or three days to avoid being caught napping, as I have been once or twice.
An empyema following pneumonia is generally associated with an irregular temperature curve, but not always, and I believe that purulent pericarditis is still more often latent and afebrile. It is specially unfortunate when these cases are overlooked, because just as pneumococcal empyema is of favourable prognosis, so I believe is pneumococcal pericarditis when recognised and incised. Purulent pericarditis muay become quiescent and the pus inspissate, as many specimens in our museums show.
There is no instance, so far as I know, of the pus in the pericardium spontaneously discharging itself either internally or externally. If pus points over the pericardium, it is an empyema pointing in a peculiar place, or an abscess connected with the chest wall, but not a purulent pericarditis.
In many cases of latent purulent pericarditis death is suddei. This is due to cardiac syncope, the result of the myocardial changes, which are more extreme with purulent than with other forms of pericarditis.
The examination of the blood is not likely to be of much assistance in diagnosis, but there are not many observations upon the blood in purulent pericarditis recorded.
Of the bacteriology, too, there is much to learn. The pneumococcus has been frequently found in the meta-pneumonic cases, and in the pyeemic cases the streptococcus, staphylococcus, and other bacteria.
On both these subjects we may hope that the present discussion will add to our knowledge.
TREATMENT OF PURULENT PERICARDITIS.
If pus has been shown to be present by exploratory puncture, it must be evacuated either by paracentesis or by incision.
It may seem strange to speak of the cure of purulent effusion by paracentesis only, yet this is well known in empyema, and the pericardium seems even more favourably placed for cure than the pleura.
Nowadays one never sees an empyema treated by paracentesis, but when the operation for empyema was not so successful in its results, paracentesis was usually tried first and incision only resorted to if paracentesis failed. I have had many cases of empyema cured by paracentesis in my own experience and some of purulent pericarditis, and in the statistics of paracentesis pericardii there are many others recorded.
I recall one case in a girl in which I diagnosed purulent pericarditis, and, after establishing the diagnosis by exploration, I proceeded to introduce a trocar and cannula. However, the instrument was rather blunt, and when I could not penetrate the pericardium without using mlore force than I thought prudent I stopped the operation, intending to use a sharper instrument the next day. However, in a few hours all signs of pericardial effusion had disappeared, and in its place signs of pleural effusion had developed at the left base. This was tapped then instead, a good many ounces of pus removed, and rapid recovery followed. The pus from the pericardium had obviously drained out through the puncture into the pericardium and had discharged itself into the pleura, Nowadays, in suspected purulent pericarditis puncture is usually made for diagnosis, and if pus is found the treatment is incision.
Bearing in mind the fact that the pus in the pericardium may be in a pouch or pocket, and not generally in the pericardial sac, it is well to do what is the rule with a localized empyema: after the pus has been found with the needle, to leave the needle in, use it as a director or guide, and follow it down with a knife till the pus is reached.
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If, however, the case is of such a kind that free choice of site may be made, there are only two places that need be considered:
(1) In the left nipple-line or slightly outside it within the area of dullness.
(2) To the left of the sternum in the fifth interspace.
(1) The objections to selecting the left nipple-line region are two:
(a) That the left pleural cavity would be opened. Experience proves this objection is not so serious as theory would suppose, for pneumothorax does not occur, or at any rate collapse of the lung does not, nor if the opening be free does the pus gain access to the pleura. Even if it did, as in the case mentioned as occurring after paracentesis, it is easily evacuated and may be cured by paracentesis. Hydatids of the liver have been frequently and deliberately opened fromn behind through the ribs and pleura without empyema following.
(b) After the incision is made and the pus evacuated the pericardium contracts, and the tube inserted then runs horizontally for 2 in. or 3 in. from the external opening. This objection does not seem to be of much importance judging by experience. It does not seem necessary always to retain the tube, for after the pus has been evacuated it does not usually seem to re-form, and the pericardial sac closes in all round the heart, so that in the course of a day or two the sac is completely obliterated, as many necropsies show. This is illustrated by the specimen taken from a case in which the side was opened for what was thought to be an empyema. When the finger was inserted the bulging pericardium was felt. This was incised and a large amount of pus evacuated. The case was one of pymmia, and when the lad died two days later the pericardium was found adherent over the whole heart, and contained no pus.
(2) The left of the sternum in the fourth or fifth space is the favourite place among surgeons, and perhaps rightly in those cases in which it is fair to assume that there are no adhesions here, and the pus occupies the whole sac. To be sure of this is, however, just the difficulty. It is not the safest place for exploratory puncture, as has been already stated, and we cannot be sure that the pus is anywhere else except where it has been found by the needle. Operation in this place may avoid opening the pleura, but not of necessity; on the other hand, it involves trephining the thorax there or excision of a portion of the fourth and fifth ribs. This being done, the operation is simple, for the pericardium can be exposed and carefully incised, and the finger introduced into the sac. If nothing be discovered, then the wound can be closed, but the removal of ribs takes time to recover from. Still, it is generally wiser when pus has been found with the needle to use the needle as a director and follow it down till the pus is reached, and, as most exploratory punctures are made in the left axillary line or thereabouts, the incision is made here too.
Dr. D. B. LEES: When I was asked to take part in this discussion on the subject of " pericarditis with effusion as determined by operation or post-mortem examination," I declined the invitation, because the great majority of my cases of pericarditis have not ended in an autopsy, and because my experience of operation in cases of pericardial effusion has been small. But I was informed by my friend Dr. Voelcker that it was not intended to limit the subject so narrowly, and that it was desired to collect experience on points of diagnosis, prognosis, and treatment. To promote discussion and to save time it will be best for me to pass over the points in which I agree with Dr. West's observations, and to speak only on the points on which my experience seems to have been different from his. I hope that Dr. West will feel that where I differ from him it is not in any spirit of captious criticism, but in furtherance of what I am sure is his desire also-that the subject may be thoroughly discussed, and that the truth may be ascertained with reference to a difficult and important clinical question.
First, I would venture to ask how the statement that " the discussion is limited to cases in which the diagnosis is open to no question" is to be reconciled with the statement that " the diagnosis from dilated heart is often difficult" ? I agree with the second statement, but its truth seems to make the limitation proposed in the first statement quite impossible.
Next, I object to the assertion that the dilatation of heart which accompanies rheumatic pericarditis is " due to direct extension of inflammation to the myocardium." No doubt such extension exists to a greater or less extent, but if it is the cause of the dilatation, how is it that while cardiac dilatation is a marked feature of the pericarditis of rheumatism, it is very slight or absent in suppurative and in tuberculous pericarditis ? And how are we to explain its existence in rheumatic cases, often to a considerable amount, without any pericarditis at all? Twelve years ago-in 1898-in a paper read before the old Society,' I pointed out that dilatation of the left ventricle is " a frequent, almost a constant, occurrence in a rheumatic attack," and I submitted a series of cardiac tracings taken by myself in proof. The paper was followed by a second paper, by myself and Dr. Poynton,
